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Between 1983-1992, 730 cases of tuberculosis were notified in the Edinburgh area (population 6 x 105). A 
review of available records identified 79 deaths (10.9% of all notifications). Thirty-seven patients (5.1%) died 
in the year following notification, 14 of these (five females, nine males; median age 71 years) due to 
tuberculosis. Five of these 14 deaths occurred within 7 days of starting chemotherapy and three deaths were 
due to miliary disease. Of 41 deaths (58%) before notification, 29 (19 females, 10 males; median age 77 years) 
were due to tuberculosis (autopsy rate 27129) and 13 of these 29 deaths, all autopsied, were due to cryptic 
miliary disease. These findings reinforce continuing concerns about failure to diagnose tuberculosis, 
particularly cryptic miliary disease, in life. 
Introduction 
Tuberculosis still has an appreciable mortality 
despite effective chemotherapy. A retrospective study 
of patients with respiratory tuberculosis notified in 
Scotland in 1968, recorded a mortality of 11% (83 of 
770 notifications) in the 24 months following com- 
mencement of chemotherapy (1). Recent studies have 
estimated similar mortality rates of between 3-l 3% in 
patients with tuberculosis in the British Isles (24). 
Such mortality statistics include patients dying of 
conditions other than active tuberculosis. 
We have sought to retrospectively determine the 
local mortality in patients notified with tuberculosis 
between 1983-1992. Notification of tuberculosis in 
Scotland is duplicated by the microbiology labora- 
tory service, reducing the acknowledged deficiencies 
of clinician-dependent notification (5-7). 
Methods 
All notifications of tuberculosis from Edinburgh 
and the surrounding areas of East- and mid-Lothian 
in the period 1983-1992, were identified from 
statutory notification data. Clinical details including 
Received 27 May 1994 and accepted in revised form 1 December 
1994. 
fTo whom correspondence should be addressed at: Department of 
Medicine, Royal Infirmary, Edinburgh EH3 9YW, U.K. 
0954-611 l/95/050369+03 $08.00/O 
duration and type of chemotherapy, the use of 
steroids and post-mortem findings were obtained 
from hospital case records and case summaries held 
on file for every notification as part of Edinburgh’s 
centralized tuberculosis survey and contact tracing 
service (8). From these sources, the cause of death 
was either attributed to tuberculosis or not. 
STATISTICS 
Results are expressed as median and range. Com- 
parison of frequency distributions was by X*-analysis 
with Yates’ correction (9). 
Results 
Between 1983-1992 inclusive, there were 730 
notifications of tuberculosis in the Edinburgh area. 
The local population (6 x 10’) includes a small but 
stable non-Caucasian sub-population (less than 5%). 
Seventy-nine deaths, 10.9% of notifications, were 
identified. Thirty-seven (5.1%) patients died in the 
year following notification, 20 of these before com- 
pleting 6 months chemotherapy. Forty-two cases 
(5.8% of all notifications) were notified after death. 
Insufficient information was available on two 
patients who died, one after notification and one 
before. These patients were not considered further. 
On review of the available information, tubercu- 
losis was the cause of death in 14 of the 36 patients 
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Table I Deaths due to and not due to tuberculosis occurring after and before notification. One 
patient in each notification group is omitted from this analysis due to inadequate information 
(see text) 
Deaths 
After notification Before notification 
Due to TB Not TB Due to TB Not TB 
Number 
% of notifications 
Sex (M:F) 
Age (median, years) 
(range) 
Autopsies (n) 
Miliary disease 
Cause of death 
Malignancy 
Non-TB respiratory 
Pulmonary thrombo-emboli 
Peptic ulcer disease 
Heart disease 
Cerebrovascular events 
Road accidents 
Chemotherapy duration 
~7 days 
I 2 months 
I 6 months 
14 22 29 12 
1.9 3.0 3.9 1.6 
9:5 20:2 10:19 6:6 
71 77 77 75 
37-89 59-86 46-94 59-93 
7 12 27 11 
3 0 13 0 
7 2 
5 1 
2 1 
2 4 
2 1 
1 2 
0 1 
5 0 
13 4 
13 7 
who died after notification. Three of these patients 
had miliary disease (Table 1). All patients had 
received chemotherapy - five patients died within the 
first week of treatment and 13 patients died before 
completing 2 months. Steroids were documented as 
prescribed in only two cases, neither of them miliary. 
Twenty-two cases notified before subsequent 
death were not due to tuberculosis. The major 
causes of these deaths were malignancy and non- 
tuberculosis cardio-pulmonary disease (Table 1). 
Compared to the deaths due to tuberculosis, only 
four of these deaths occurred within 2 months of 
starting chemotherapy (J2= 16.3, P<O.OOl). 
In only 12 of the 41 notifications after death, the 
cause was not tuberculosis (Table 1). Autopsies were 
undertaken in 11 of these 12 patients. Therefore, 29 
notifications followed deaths which were caused by 
tuberculosis. Twenty-seven of these had autopsies. 
The other two cases were of extensive disease, sputum 
smear-positive and radiologically far-advanced, 
where death occurred shortly after admission to hos- 
pital but before notification. Thirteen (47%) of these 
29 notifications had cryptic miliary tuberculosis. 
Discussion 
This retrospective study attempts to ascertain the 
mortality due to tuberculosis in the Edinburgh area. 
Between 1983-1992, 730 cases of tuberculosis were 
notified. Only 43 deaths (6% of notifications) could 
be attributed to tuberculosis. 
Data derived solely from clinician-dependent 
notifications is, at best, incomplete. Under- 
notification as high as 27% has been reported recently 
(6). United States data suggest that 37% of cases are 
not notified (7). However, Scotland supplements 
notifications by clinicians with routine notification 
from the microbiology laboratories. Locally, there is 
additional informal notification from pathology labo- 
ratories (10). Hence, the proportion of cases notified 
were expected to be well within a 10% error (5). 
In this study, there was an appreciable mortality of 
6% from tuberculosis, mainly in elderly patients 
shortly after starting chemotherapy. This mortality is 
high compared to other mortality reports from the 
British Isles. A recent study in London suggested a 
mortality of 3.4% (of 580) due to tuberculosis (4). 
They noted that elderly white males, in particu- 
lar, were dying shortly after diagnosis and the start 
of chemotherapy, a finding confirmed by others 
(2,3,11). A recent profile of tuberculosis in the 
Republic of Ireland considered that only 4% of 1011 
adults notified, died from tuberculosis (12). However, 
the 43 patients in this current study included 
29 patients who died from tuberculosis before 
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notification, a category not included in these other 
reports (24,11,12). In this study, only 14 deaths (2%) 
from tuberculosis after notification were observed. 
The majority of patients who died from tuberculo- 
sis in the study decade did so before notification. Of 
these, many were diagnosed at autopsy and nearly 
one-half of these patients had cryptic miliary tuber- 
culosis. A further 11 cases of tuberculosis were 
diagnosed at autopsies where the primary cause of 
death was other than tuberculosis. Thus, many died 
from unrecognized tuberculosis, almost one-half of 
whom had cryptic miliary disease. This is not unique 
to Edinburgh. Five percent of cases notified in the 
U.S.A. between 1985-1988 were diagnosed at 
autopsy (13). In New York City, of 24 cases of 
tuberculosis diagnosed by post-mortem, 10 were 
miliary (14). . 
The diagnosis of tuberculcsis by autopsy is depen- 
dent on obtaining permission for such examinations. 
The autopsy rate approached 50% in the patients 
dying after notification. The rate was much higher 
(38141, 93%) in deaths before notification, as autopsy 
was the major means of diagnosis. The number of 
patients dying from unrecognized tuberculosis in 
whom no autopsy is performed is unknown. As 
autopsy rates are falling nationally (15), we would 
suggest that many cases of tuberculosis are missed 
and go unrecorded. Autopsies are valuable audit and 
learning tools (16), and must be encouraged for both 
purposes in hospital and non-hospital deaths. 
The mortality rate from tuberculosis after notifi- 
cation in Edinburgh occurs early and is low, compar- 
able to that reported elsewhere (4,12). Of great 
concern is the number of people dying from or 
with tuberculosis recognized only at autopsy, and 
notified only after death. Our findings reinforce 
concern about the continuing failure to diagnose 
tuberculosis, particularly cryptic miliary tuberculosis, 
in life (14). 
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